THE study of the-hydrolysis of gliadin described in this paper was started during the tenure of an Alexander Brown Coxe Research Fellowship at Yale University during the year 1931-32. It is gradually being completed with a view to obtaining as complete a picture as possible of the disposition of the amino-acids in their separation by means of their copper salts.
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THE study of the-hydrolysis of gliadin described in this paper was started during the tenure of an Alexander Brown Coxe Research Fellowship at Yale University during the year 1931-32. It is gradually being completed with a view to obtaining as complete a picture as possible of the disposition of the amino-acids in their separation by means of their copper salts.
In the original paper [Town, 1928] In a later paper [Town, 1936] the methyl alcohol-soluble copper salt fraction was further subdivided into (a) a part precipitated by alcoholic CdCl2 and (b) the filtrate. The examination of the CdCl2 precipitate, which contains the proline, was fully reported. Modifications were introduced into this hydrolysis as a result of experience gained in previous hydrolyses. Important technical improvements were as follows.
(a) Copper hydroxide was used in place of the basic copper carbonate formerly employed. This substance is much more finely divided and more reactive, and when the amino-acids are evaporated with copper hydroxide to form their copper salts, the calculated quantity is sufficient, no excess being required.
(b) Earlier work had shown that unless the ammonia is first removed, cuprammonium compounds are formed during copper-salt formation and these interfere greatly with the true solubility of the copper salts of the amino-acids in the solvents employed, namely methyl alcohol and water.
(c) The dicarboxylates also interfered in the examination of the methyl alcohol-soluble copper salts [Town, 1936] , for it was then found that 2-06 % of the glutamic acid, which should be present in the water-soluble copper salts, was isolated from the methyl alcohol-soluble copper salt fraction. This interfered with the isolation of proline. The fact that both ammonia and the dicarboxylic amino-acids interfered during the copper salt separation suggested their prior removal. The dicarboxylates were first precipitated by the usual modification of Foreman's method ( 417 ) [Foreman, 1914] , in which baryta takes the place of lime. The filtrate containing alcohol was then concentrated under reduced pressure to remove both the alcohol and the ammonia. The solution left was then freed from any excess baryta and converted into copper salts in the usual manner by evaporating with Cu(OH)2. The exhaustive examination of the amino-acids precipitated according to Foreman's method or by the common modification of using baryta in place of lime is of prime importance to protein chemists, for conflicting statements have been issued as to the extent that other amino-acids are precipitated as Ca or Ba salts insoluble in alcohol. The results of the present investigation do not seem to bear out any suggestion that other amino-acids are precipitated by'the usual procedure. Thus 96-4 % of the nitrogen has been accounted for and the only amino-acids isolated from the dicarboxylate fraction were glutamic acid; aspartic acid and serine. The nitrogen distribution in the fraction is fully indicated in the scheme on p. 431.
The Ba salts of the dicar1Soxylic acids after precipitation were decomposed and the solution of the amino-acids, containing 27 % of the total N, concentrated and saturated with HCI gas. Five crops of glutamic acid-hydrochloride were isolated, the first four crops being homogeneous and having M.P. above 2020.
Details of their properties are given in Table 1 . It will be noted that 87-5 % of the glutamic acid was isolated in the first crop. The first four -crops yielded 254-5 g. of 1( + )-glutamic acid hydrochloride in practically pure condition, whereas the 5th crop gave 3*0 g. of a fraction with a very low positive rotation and a low melting point. This was at first thought to be a very impure fraction, until it was found much later on to yield an anhydrous 3:5-dinitrobenzoyl derivative, M.P. 2040 (51 % yield), whereas l(+)-glutamic acid gives rise to a similar derivative, M.P. 104°(40 % yield), crystallizing with one molecule of water.
A complete investigation of the motherliquor from the 5thrcrop increases the yield of this amino-acid with the 3:5-dinitrobenzoyl derivative, M.P. 2040, to 1-93 % of the dry protein or1F06 % of the total N. A chemical investigation described below has shbwn it also to be a glutamic acid, and evidence is adduced which would lead to the belief that it is racemic glutamic acid (as distinctfrom the dl mixture), and that it is an hydrolysis product and not an artefact. The ratio of racemic tol(+)-glutamic acid is 1/19.6. This isolationof racemized glutamic acid from a normal protein is of great interest in view of the discussion which has recently taken place between Kogl & Erxleben [1939, 1, 2 & 3] and Chibnall et al. [1939; 1940] , concerning the glutamic acid of normal and malignant tissue proteins. The former authors asserted that the glutamic acid isolated from malignant tissue protein was partially racemized and they suggested that it was a characteristic of such proteins. Chibiall found that tumour proteins contained the bulk of their glutamic acid in the ordinary active form and he thought that any racemization was'incidental to the methods employed, in the isolation of the glutamic acid andhad no special significance with respect to cancer tissue.
The isolation of racemic (as distinct from dl) glutamic acid from gliadin shows that a normal protein may contain some of its glutamic acid inthe inactive racemic form and it may be a general characteristic of proteins. It would appear not to be a criterion of malignancy inliving tissue. Ilowever, the suggestion that proteins may contain some portion of their constituent aminoacids in an optically inactive form is, as far as the author is aware, a new conception, and it will be interesting to see if in the future other amino-acids are shown to exist in the same state. The author contributed to a symposium which recently appeared on the subject of the glutamic acid of proteins [Town, 1940] .
The total yield of glutamic acid isolated from the sample of gliadin used is The minute examination of the mother liquor from the precipitation of the glutamic acid hydrochloride was originally undertaken with a view to isolating hydroxyglutamic acid, which has been said to be present in gliadin. The isolation of this acid has proved difficult to many workers and although it was first isolated by Dakin as long ago as [1918] from caseinogen, its occurrence as an hydrolysis product of proteins cannot yet be said to have been substantiated. The mother liquors from the precipitation of glutamic acid hydrochloride were first reprecipitated with baryta and alcohol to ensure that only dicarboxylates .were present, and then the free amino-acids were converted into copper salts to separate any aspartic acid as its insoluble copper salt. The soluble copper salts were freed from copper, and the free amino-acids treated with silver sulphate and baryta to precipitate any Ag hydroxyglutamate as recommended by Dakin [1918] . The treatment that the precipitate and filtrate from this Ag precipitation underwent is clearly-indicated in Diagram'2 and it can be seen that no separation has been effected, for both precipitate and filtrate were found to contain r-glutamic acid. No trace of hydroxyglutamic acid was detected during the course of this work, although special care has been taken to look for it, and it is the author's considered opinion that it is not present in gliadin. It is interesting to note that 1 1 g. of serine have been isolated from the final fractions, and it seems probable that a mixture of say r-glutamic acid and serine may have been mistaken for this acid. Another important point which this investigation has raised is the identity of copper aspartate. The copper aspartate isolated during this analysis appeared to be homogeneous, but on decomposition and fractional crystallization of the free amino-acid, it was shown to be a mixture of aspartic acid and r-glutamic acid in approximately equal proportions. Whether this is a general behaviour or something peculiar to this analysis has yet to be decided. The author has examined three laboratory samples. of aspartic acid and all of them have been found to contain some proportion of the r-glutamic acid (the smallest proportion being approximately 4 %). Unfortunately their previous history is unknown. It might be mentioned that although aspartic acid is said to melt at 2700, it has been found in this laboratory that the only sample of aspartic acid which melted at all also contained r-glutamic acid and had M.P. 2730 (indefinite 1500 ml.). The solution was now cooled in ice and saturated with HCI gas; a large crystalline precipitate formed. It was filtered off, dissolved in 1200 ml.
water and reprecipitated by saturation with HCI gas. The precipitate was filtered, and weighed 225 g. (lst crop).
The mother liquors were concentrated to 400 ml. and again saturated with HCI gas, giving a second crop of crystals which on recrystallization weighed 15 g.
There was similarly obtained a 3rd crop (wt. 7.5g.); the solution was now very dark brown and so it was boiled with norite (0 5 g.), filtered, concentrated to 100 ml. and again treated with HCI gas (4th crop, wt. 7 0 g.); on saturating the mother liquor (30 ml.) with HCI a 5th and final crop of hydrochloride was obtained (wt. 3 0 g.). The properties of these five crops of hydrochlorides are shown in Table 1 , while the treatment of the mother liquor is described later. Although the information in Table 1 was collected over a long time it has been put together without further explanation, although it should be pointed out that the rotations have only recently been determined. To this has to be added the amount of glutamic acid isolated from crop 5 and later fractions which is thought to be r-glutamic acid, namely 1@93 % of the dry protein. This makes a total yield of 40-4 %.
Examination of mother liquor from the precipitation of glutamic acid hydrochloride The mother liquor from the 5th crop was evaporated to a syrup and then diluted to one litre; 25 ml. 12 N H2SO4; were added and the HCI removed by adding Ag2O to slight excess (test with baryta), excess Ag being removed with H2S. The precipitates were washed by boiling twice with water (AgCl, wt. 58-6 g.; N, 0-01 g.: Ag2S, wt. 1-3 g.; N, negligible); the filtrate and washings were concentrated to 710 ml. (N, 5-47 g.). It was decided at this stage to reprecipitate the dicarboxylates, if any, with the group reage'nt baryta and alcohol: 220 g. Ba(OH)2, 8H20 were added and the combined volume was 800 ml.; 3 vol. 95 % alcohol were added and the granular precipitate allowed to settle, filtered and washed. Weight of precipitate 180 g. (N, 3-34 g.) . The filtrate (3660 ml.; N, 2-02 g.) was evaporated under reduced pressure and the N in the aqueous residue determined (vol. 495 ml.; N, 1-46 g.). This indicates that 2-02-1-46, or 0-55 g., N was still present as ammonia and had distilled over. The distillate gave strongly positive tests for NH3.
The aqueous residue (N, 1-46 g.) was converted into copper salts and mixed with the main bulk of copper salts of the monoamino-acids obtained after the The precipitated Ba dicarboxylates (N, 3-34 g.) were dissolved in one litre of water and freed from Ba (wt. BaSO4, 120 g.; N, 0-26 g.). The amino-acids were converted into copper salts by boiling with 25 g. C(u(OH)2, filtered from excess Cu(OH)2 (wt. 12 g.; N, 0-33 g. after boiling three times with water), and left in the ice-chest to cool;, a mass of light blue feathery crystals of copper aspartate separated (wt. 12-1 g.; N, -0-61 g.; this represents 1-09 % of the dry protein or 0-66 % of total N; loss in weight on drying is 24-6 %; however, see later.) The filtrate from the topper aspartate was freed from Cu (wt. CuS, 11 g.; N, 0-016 g.) and the solution concentrated to 1050 ml. (N, 2-04 g.). This solution was now treated as described by Dakin [1918] for the isolation of hydroxyglutamic acid. It was treated with precipitated AgOH and a little sulphuric acid (just sufficient to keep it acid to Congo red) until excess of Ag was present (brown precipitate with baryta). Baryta water was now added until pH 7 was reached and the white precipitate filtered off; on bringing the filtrate to pH 10 a small black precipitate formed which was also filtered off. The final filtrate had vol. 1430 ml. (N, 1-30 g.) and so the quantity of N precipitated should be 0-74 g., i.e. 36-3 % of the total. All fractions were freed from Ag.(Ag2S from precipitates 27-3 g.; N, 0-01 g.: Ag2S from filtrate 13 g.; N, 0-006 g.) and the solutions concentrated on the water bath (650) under reduced pressure.
Ag precipitate. On evaporation, tetrahedral crystals separated rather like glutamic acid, but the solution was evaporated to dryness and extracted by grinding with glacial acetic acid and left overnight. Only a small portion dissolved; the insoluble material being centrifuged off and again treated with acetic acid for 12 hr. Finally it was dissolved in 2 ml. H20 and saturated with HCI gas (wt. of precipitate 1-7 g.). At first this was thought to be ordinary glutamic acid hydrochloride and was not examined. Later, however, on attempting to prepare the 3:5-dinitrobenzoyl derivative it was found to yield mainly a derivative, M.P. 2040, together with a trace of the normal glutamic acid derivative, M.P. 1040. Yield: 0-64 g. amino-acid hydrochloride gave 0-31 g. derivative, M.P. 2040
(26-1 % of theory) and 0-02 g. derivative, M.P. 1040 (1.5 %)
The material soluble in acetic acid was treated.with methyl alcohol to cause granulation, dried and again treated with acetic acid. A trace (0-16 g.) was insoluble. The (N 0-68 g.) , but the acetone solution was slightly coloured; it was mixed with that from the Ag precipitate and was found to contain 0-24 g. N.
As the precipitation with silver and baryta according to the method of Dakin had apparently effected no separation the fractions were recombined to give (a) material insoluble in acetone containing 0-68 + 0-19 or 0-87 g. N; (b) material soluble in acetone (0-24g. N). Onevaporationboth solutions gave syrupyresidues and, after many experiments, these were dissolved separately in 50 % methyl alcohol and precipitated by adding a 20 % solution of mercuric acetate in 50 % methyl alcohol.
Acetone-soluble. N precipitated 0-10 g. (41-5 %); this was not examined further as it is probably diketopiperazine material.
Acetone-insoluble. Volume 310 ml. N precipitated 0-66 g. (76 % of total),"
The mercury precipitate was decomposed and the solution on evaporation gave a syrup which on stirring suddenly solidified to a waxy solid; this became powdery on treatment with methyl alcohol (wt. 3-58g.; N, 11-1 %; amino-N 97.5 %, m.P. 165°, softens 140°, no charring). The equiv. wt. by titrating in alcohol solution was 104; it formed a blue copper salt which did not crystallize.
A further batch of this crystalline material (wt. 1-4 g.; N, 11-0 %) was obtained by evaporation and treatment with MeOH.
As this material seemed to be a mixture it was decided to mix the fractions and reprecipitate them with mercuric acetate. The N content of mixed crops was 0-54 g., of which 0-46 g. (87 %) was precipitated. The Hg precipitate was decomposed and the amino-acid solution evaporated under reduced pressure. It was difficult to work with, but on adding methyl alcohol till the solution was turbid and keeping, a quantity of hard gritty crystals formed (wt. 0-51 g.; N, 9-73 %; M.P. 188°), crystallizing in rectangular prisms. This was also later found to yield a 3:5-dinitrobenzoyl derivative M.P. 202°. The mother liquor on evaporation and retreatment with methyl alcohol yielded more crystals, also gritty to the touch (wt. 0-46 g.; N, 9-65 %). Its 3:5-dinitrobenzoyl derivative had M.P. 2020.
The residual syrup on long keeping became semi-solid, it was scraped out, filtered, dried for 3 weeks over cone. H2SO4 (wt. 1.12g.); N, 11-8 %; moisture content 6-15 %; N in dry material 12-6 %). It was thought to be serine both from its N content and because it precipitated even in dilute solution with mercuric acetate in 50 % methyl alcohol, a property which the author has found to be characteristic of serine. It also yields a 3:5-dinitrobenzoyl derivative, M.P. 180°, mixed M.P. with a known l-serine derivative 181°, softens 179°(serine derivative, M.P. 1830).
The steps taken in the investigation of the water-soluble copper salts from the reprecipitation of the dicarboxylates, containing originally 2-04 g. N, are indicated schematically below (Diagram 2).
Examination of copper aspartate. This fraction which, from an examination of the feathery crystals of the copper salt, appeared to be homogeneous, was examined because the water content, 24-6 %, corresponded with 3-25 mol. of water of crystallization, whereas the figure quoted in the literature is 4-5 mol. The copper aspartate left, anhydrous wt. 7-12 g., was dissolved in 60 ml. N HC1, freed from copper and the solution evaporated and crystallized. By a complex process of crystallization from water and from alcohol, the free amino-acid was found to be a mixture. There was isolated 2-25 g. aspartic acid; M.P. > 3200; C, 35-78; H, 5-00, N, 10-39 %: theory C, 36-08, H, 5-26, N, 10-53 %, and also 2-30 g. of an amino-acid, M.P. 194°, softening at 191°, which gave on analysis figures corresponding to glutamic acid; found, C, 40-2, H, 6-56, N, 9-76 %: theory C, 40-7, H, 6-90 , N, 9-52 00: however, on treatment with 3:5-dinitrobenzoyl chloride it gave a derivative, M.P. 2020, softening at 2000, whereas natural glutamic acid yields a derivative M.P. 1040. As mentioned later in this paper this amino-acid is thought to be racemic glutamic acid, and what was thought to be copper aspartate is apparently a mixture or a double salt of copper aspartate and copper r-glutamate approximately in the ratio 1: 1. This of course may be a phenomenon peculiar to this hydrolysis, but it is of great importance to ensure the purity of copper aspartate as aspartic acid is so frequently estimated as its copper salt.
Examination of the crops of glutamic acid hydrochloride. The details of the routine examination of these five crops are given in Table 1 Later [Town, 1941] , itwas found that glutamic acid yielded awell-characterized 3:5-dinitrobenzoyl derivative and so this derivative was prepared from each crop (see Table 1 Also the copper aspartate (q.v.) yielded 2-3 g. of the same amino-acid giving a derivative melting at 2020. There have thus been isolated 10 3 g. of the material corresponding to a yield of 1-93 % of-the dry protein or 1-07 % of the total N.
The hydrochloride of the amino-acid. Crop 5 of the hydrochlorides (Table 1) was dissolved in 17 ml. H20 and saturated with HC1 gas; on cooling and rubbing, it crystallized in fine needles, M.P. 1940 The 3:5-dinitrobenzoyl derivative. This derivative was prepared in a similar manner to that of glutamic acid [Town, 1941] . It crystallizes in very thin hexagonal plates, M.P. 2040, which have a great tendency to overlay one another so that it is apt to crystallize in a large mass with only the ends of the crystals apparent. The crystal plates are so thin that good definition is difficult to obtain in photography. Photographs of the crystals have been obtained and copies can be sent to interested readers. The ordinaryglutamic acid derivative, M.P. 1040, crystallizes in masses of very long fine needles. A 0-8 % solution in glacial acetic acid of the derivative melting at 2040 gave no detectable rotation.
This derivative has no water of crystallization (the ordinary glutamic acid derivative crystallizes with 1 11O). (Found: C, 42.99; H, (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) N, %; a substance of formula C,2H1N3O, has C, 42-4; H, 3-23; N, 12-30 %; which would correspond with the derivative from an acid of the formula C5H9O4N.)
Thefree amino-acid. The residues of the free amino-acid, after the preparation of the 3:5-dinitrobenzoyl derivatives from all of them, were mixed (wt. 1-633 g.) and crystallized from 10 ml. H20; crystals readily separated on cooling, wt.
1-334 g., M.P. 203.50 softening slightly at 200.50. The mother liquor on evaporation to 3 ml. deposited more crystals; wt. 0.042 g., M.P. 202.50. The crystals were tetrahedral in shape, very hard to the touch, and practically insoluble in cold water. (Found: C, 41-02; H, 6-06; N, 9-38 %. CHE,04N requires C, 40-7; -H, 6-13; N, 9-52 %.)
The free acid thus also corresponds in composition-with glutamic aoid.
It was also determined that the ratio of amino-N/total N was 1/1.
Racemization of known glutamic acid. It was suggested that the material might be dl-glutamic acid and so 15 g. pure 1( + )-glutami¢ acid were raoemized Biochem. 1941, 35 28 by boiling in N NaOH and the rotation determined at 4 hr. intervals. Racemization was complete after 130 hr. boiling. The solution was decolorized with animal charcoal and after evaporation was extracted three times with 80 % alcohol. This extract in' aqueous solution was saturated with HC1 gas, and there were obtained 4-2 g. of pure dl-glutamic acid hydrochloride,M.P. 2130 (sharp). This yielded a 3:5-dinitrobenzoyl derivative (49 % yield),M.P. 104°-this seems to be the point at which the material dissolves in its own water of crystallization. The anhydrous derivative hasM.P. 1820, softening at 1790. (Found: 5 05, 5-10 % H20 corresponding to 1 H20 per mol., similar to the glutamic acid derivative.) Thus the amino-acid isolated is not dl-glutamic acid.
The 3:5-dinitrobenzoyl derivative was also prepared from a sample of d(-)-glutamic acid kindly supplied by Prof. A. C. Chibnall; 0 1 g. of the acid gave a 62 % yield of the derivative which hadM.P. 1050, mixedM.P. with known 1040 derivative, 1040, softened at 1010. Loss in weight at 1100 5-12 %.
The possibility also existed that the amino-acid isolated might be methionine, which with a formula C5H1jS02N would give very'similar analytical figures, but tests for S by Na fusion were negative. The figures afford strong evidence that the acid isolated is identical with glutamic acid.
Reduction. Attempts were made at reduction of the amino-acid using hydrogen in the presence of Pd adsorbed on charcoal as a catalyst to eliminate all possibility of it being the lactone of hydroxyglutamic acid. No evidence of the absorption of hydrogen was observed.
Oxidation. As the amino-acid thus undoubtedly-appears to be a glutamic acid, it was decided to oxidise it with chloramine-T or other source of hypochlorous acid to /3-cyanopropionic acid and thence by hydrolysis to succinic acid. Free hypochlorous acid-was prepared by distilling a solution of Cl2 water after treating it with mercuric oxide. On the basis that 1 g.-mol. of glutamic acid requires 2 mol. of HOC1 (i.e. 4 equiv.) for oxidation to cyanopropionic acid, the exact equivalent ofHOCI was added. 14-7 mg. of acid in 10 ml. solution were treated with 1-31 ml. HOC1 (0-307N) at 400. After 30 min. the&solution still gave a blue colour with starch-iodide paper, which became negative after warming for 2 min. The solution was evaporated on a water bath; 5 ml. 5N HCI were added and the solution evaporated to dryness. On keeping crystals formed; these were extracted with ether and yielded 5-7 mg. succinic acid, M.P. 1810, mixed M.P. with authentic succinic acid, 182-184°. A control experiment with 14-7 mg. of 1( + )-glutamic acid yielded 6 mg. of succinic acid, M.P. 182-184'. pH of aqueous solution of the acid. The pH of M/100 solutions (14-7 mg. in 10 ml. solution) of known and new glutamic acids were determined electrometrically and found to be respectively 3-35 and 3-31. This also tends to confirm the suggestion that the unknown acid is a glutarmic acid.-Hydrolysis of3:6-dinitrobenzoyl derivative of the acid. 210 mg. of the derivative were heated in a sealed tube at 120°with 5 ml. cpnc. HCI for 1 hr.; after cooling, the 3:5-dinitrobenzoic acid was filtered off: wt. 92 mg., 70 % theory. The solution was evaporated to give the free amino-acid hydrochloride (wt. 133 mg.), and this was dissolved in 9 % HCI and made up to 3 ml. The Re-benzoylation of the amino-acids obtained above. After the rotations of the free amino-acid hydrochlorides had been determined, the HCI was removed-by evaporation and the residues treated with 0 15 g. of 3:5-dinitrobenzoyl chloride and NaOH in the usual manner.
The amino-acid from the derivative which had M.P. 204°gave a product which, after benzene extraction and crystallization of the benzene-insoluble portion from water, yielded 50 mg. of the 3:5-dinitrobenzoyl derivative and this still had M.P. 2040. The yield was 42-6 % calculated on the 85 mg. of acid which were left for this purpose. This corresponds with yields of the order of 50 % which were obtained using 10 times' the quantity of starting material and would appear to indicqte that no change has been caused by the repeated benzoylation. Thus 23-7 g. N out of a total of 24-6 g. are accounted for, or 96-4 %, although just over 4 % represents unavoidable losses on precipitates. The only aminoacid present besides glutamic and aspartic acids, except for 1-46 g. N which did not precipitate with baryta and alcohol on the second treatment with this reagent (and -which was mixed with the main bulk of copper salts), is a small quantity of serine. This is a very soluble amino-acid and its presence no doubt had a very profound effect on the crystallization of the final fractions. The presence of serine always tends to prevent the crystallization ofother amino-acids.
SUMMARY
An investigation into the dicarboxylate fraction of gliadin, obtained by precipitating the dicarboxylates from the hydrolysed protein by means of baryta and alcohol, 'has been completed.
The yield of glutamic acid amounts to 40.4(3) % of the dry protein, or to 20-7 % of the total N.
Besides the ordinary l( + )-glutamic acid, there was isolated a new variety of glutamic acid which is believed to be racemic glutamic acid. This is thought to be a definite hydrolysis product and not an artefact. The ratio of racemic to l( + )-glutamic acid is 1/20.
The aspartic acid was isolated as a well-crystallized copper salt, but this was found to be a mixture, and to approximate to a double salt of copper r-glutamate and copper aspartate. This result may be peculiar to this analysis, but it indicates the necessity of ensuring the purity of copper aspailtate in this method of estimation.
The yield of pure aspartic acid was 0-43 % of the dry protein, or 0-26 % of the total N.
The only 'other amino-acid present was serine, which was isolated to the extent of 0-18 % of the dry piotein, or 0-14 %/0 of the total N. It-was identified by its ready precipitation with mercuric acetate in 50 % methyl alcohol, and 
